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Introduction

This report has been commissioned by the Royal Commission of Inquiry into building failure
caused by the Canterbury Earthquakes to review the perfocrmance of the building at 194
Gloucester Street, Chrisichurch during the Canterbury earthquake sequence,

The report is based on documentation provided by the Royal Commission of Inquiry into
building failure caused by the Cunterbury Earthquakes. No inspection ol ihe building was
possible prior 1o demolition.

Location of Building

The building at 194 Gloucester Street was located on the south side of Gloucester Street between
Latimer Square and Manchester Street. The location of the building in the Christchurch CBD is
identified in the site plan in Appendix 1.

Description of Building

The building at 194 Gloucester Street was a lhree-storey un-reinforced masonry building with
timber floors and timber roof framing. The building was originally constructed as a Trades and
Labour Hall. At the time of the earthquake, the building consisted of a three storey unreinforced
masonry building with timber floors and timber roof framing along the road frontage, a two
storey building behind the three storey building and a single storey Trades Hall building to the
rear. The building had substantial openings on the lower floor road frontage and lesser but still
significant openings in the first and second floor fagades,

The original complex, consisted of a two-storcy building fo the road frontage and a single storey
hall to the rear. The complex was constructed in 1906. In 1916, a second [loor was added to the
hall at the rear. In 1924, a third floor was added to the front portion of the building and in 1960,
a reinforced concrete lift shaft was added to the front building.

In a 1997 valuation report, the building is recorded as having been listed in the city plan under
Heritage and Amenities as a protected building under Group 3 category.

Compliance

In 1975 Holmes Wood Poole and Johnstone undertook a structural assessment of the building.
The report records that the brick parapets were removed in 1960 and replaced with a concrete
parapet, This work was undertaken at the time the concrete lift shaft was constructed. The
condition assessment undertaken records;

“Basically the building is in very sound condition. There is no evidence of any cracking of
structural significance caused hy recent earihguakes, shrinkage or thermal effects”.

The assessment commented that;

“The building, as iy proved by ity performance to date, is quite satisfaetory strueturally for
all of the vertical and wind lpads Iikely to be imposed upon i,
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it has little earthquake resistance in its present state and would not salisfy the requirements
of Section 3014 of the Municipal Corporation Act.”

Work undertaken in 1976 included the formalion of two significant openings at ground level of
the front fagade, the installation of reinforced concrete [rames in the openings and some
diaphragm strengthening.

The seeuring wark is shown on a Holmes Wood Poole and Johnstone’s plan W1342/1A, 2 and 3.
The work consisted of providing 16mm and 20mm rod tension bracing to the second storey of
the rear block (to underside of existing ceiling) and for the second storey of the first block.

The rod hracing was connected to 80 x 80 x 6 M S Angles connected to the masonry walls with
M12 bolts at 750 mm crs, the bolts being grouted into 20mm diameter holes in the unreinforced
masonry walls.

In addition, the first floor diaphragm was connected to the un-reinforced masonry walls with
16mm bolts @ 1500mm crs with the bolts extending through the wall and 150 x 150 x 6 steel
washers provided on the exterior of the building.

The 12Zmm chipboard overlay was fixed to the timber floor plate with 60mm x 3m nails at
125mm crs.

A valualion report by Don Turner & Associates in 1997 states “Structural Condition — Over the
years several engineers have been involved with work or undertaken reports regarding various
aspects of the building structure. In discussions with them, they were all of the opinion the
huilding is well past any economic restoralion. Esscntially they consider the building to be in a
serious state of structural deterioration and a potential danger to life in the adjoining propertics”.

Attached to the valuation report was a report by Falloon & Wilson, which states;

“both buildings are of similar construction i.e. load bearing masonry, exterior walls wiih
timber floors {including grownd floov) and lightly clad timber framed roofs. The main
transverse internal wall adjacent to stairs and Lift is at the junction of the two buildings
and extends above the roof of the lower to form the rear outside wall of the front building.

The mortar used in the brickwork has been pointed with cemeni-sand mortar but it is lime
maorfar ipically.

The tinther floors are propped with cast iron circidar columing and one assumes hal the
props suppaort steel beams, which in turn carry the ends of timber floor joists.

Because the structural walls are constructed of unreinforced masonry, this building is
“eavthquake prone” in gecordance with the Building Ace 1991,

To be refained as a wsefud building, major extensive and comprehensive seismic
strengthening will be required — a new frame inside the old skin and such activities would
be done in conjunction with a retrofit to bring the other aspects of the space in line with
current Building Code requiremenis, A refit would have to produce exceptionally
aftractive space to he economically viable and I doubi that this is practically possible.
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Because this building is earthquake prone and as such is dengerous fo occupants and
adjacent property and persons, I recommend that it be demolished as soon as iy
practically possible. ™

These comments appear to be influenced by the objective of obtaining a demolition consent for a
heritage building.

Eventually, the Category 3 Heritage building was sold to local property developer, Chris James,
whao converted it into offices and & calé siyle bar.

In May, 1997 John Taylor wrote to Wade Hill advising that;

“The building was altered in 1960 with the addiiion of an extended concrete lift shaft and
the replacement of the high level masonry parapels with a concrete band.

Further structural alterations were carvied out in 1976, which inchided concrere frames fo
intended openings in the street wall and diaphragm strengthening at first and second floor
fevels.

Available information suggests that the curvent earthquake resistance of the building is
close fo the minimum requirement of the Building Act provided that no change of use is
involved. If the building is retained for its curvent retail-commercial wse, it is unlikely that
significant strengthening work will be required to achieve the minimum requirements. We
note however, that the requivement is only 10% of the curvent code value for a new building
of similar construction and 20% of current “New Zealand Society For Earthquake
Engincering guidelines”.

If the use of the building is to be changed, significant costs would be involved in achieving
the earthgitake performance required by the Building Act. New structural frames are likely
to be required within the existing building.

While the Council has some discretion in the application of the Building Act to heritage
buildings, the philosophy of the Building Act suggesis that a “recycled” building should
achieve a level of vccupani protection not significantly less than that required for a new
building.

In common with many buildings of similar age, the fabric of the building can be regarded
as an earthquake hazard in its present condition, however, the existing masonry is not so
deteriorated that it cannat be adequately secured to a new base structure.”

There are copies of plans for diaphragm upgrading and the detailing of the large openings to be
formed in the street fagade of the building, which were prepared, by Holmes Wood Poole and
Johnstone in 1976,

In a letter of 29™ May, 1997, Talloon & Wilson advised that the following securing work had
been already undertaken;

Reinforced concrete parapet fo front three storied building

Braced structural steel diaphragm under roof to rear two storied building
Braced structural steel truss/diaphragm under floor three to front huilding
Nailed sheething to top of floor 1 both front and rear

e
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5. Bolting into brick boundary walls io tie walls to floor diaphragm
Falloon & Wilson identified that the additional securing required was:

1. Build new steel diaphragm/irusses under level two both buildings.

2. Bolt through external wall, plate washers on outside for new diaphragm/trusses and re-
bolt the old.

3. Sirip off sheething to level 2 to expose "attractive” floorboards.

In a subsequent letter Falloon & Wilson outlined the extent of work that would be required to
corvert the building into apartments.

In January, 2002, Holmes Consulting Group undertook a further assessment of the building,
Holmes Consulting Group recorded that the strengthening work undertaken in 1976 was
designed to a seismic load level of 0.03g, heing the minimum legal requirement at the time. The
building was assessed as having an elastic lateral load capacity of 12% of full code levels with a
ductile capacity to about 25% of full code, limited by the performance of the existing diaphragms
and the north facing masonry wall.

In June, 2002, the Christchurch City Council wrote to the then owner, advising that on
undertaking the measures proposed by the owner in their letter of 17™ June, 2002 (of which no
copy is available), Christchurch City Council would consider Wave House to comply with the
provisions of the Building Code for means of escape from fire provided the maximum occupancy
of the building did not exceed 49 pecple and that the upper floor was not used for any purpose.
“By adopting these measures you have now effectively changed the use of the building for the
purpose of the Building Act”. That usc is now;

“Restaurant, har, tavern and café on the gronumd floor only with maximum occupancy of 49
people ™.

The intended use specified in Building Consent Number 10020220 issued to you by the
Council on 2™ April, 2002 will only be permiited once the work referved to in that building
comsent has been completed and a final code compliance certificate has been issued by the
Council in respect of that work.

Should you allow the oceupancy of the building to increase above 49 persons, or should you
allow the upper floor to he used for any purpose, then thai will constitute a change of use of
the building for the purpose of the Building Act 1991, As has been pointed out to you, such
a change of use would require altevadions (o the buiiding in order te bring it inio
compliance with the provision of the Building Code specified in section 46 (2) of the Act.

Section 46 (1) (a) of the Building Aci provides that you must notify the Council in writing of
any change of use where the change of use will require alteration to the building in ovder fo
bring the building into compliance with the Building Code.”

In the letter dated 23™ January, 2003 Spence Consultants Ltd commented;

“Further to your letter of 23" January and previous discussions with John Buchan and
John Taylor last year, there is no change of use — the building is already designated
hospitality business on the ground floor. The letter enguired whether an engineers report
was needed. ”
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A hand written note on a copy of the letter by Peter Harrow of the Christchurch City Council
noted, “Yes you are right, there is no change of use and the report is nol reguired”.

The Christchurch City Council records include a Producer Statement-Design from Powell
Fenwick Consultants Ltd for “mezzanine floor joists, floor support beams, associated posts and
foundations (using assumed ground conditions), batustrades, siair and faferal stability ",

A Producer Statement-Construction Review by Powell Fenwick Consultants in respect of pre-
lining inspection was issued on 14" August, 2003,

A Heritage Assessment Statement of Significance records that the former Trades Hall at 194
Gloucester Strect was listed as a Group 3 Protected Heritage Building in the Christchurch City
Plan and is registered by the New Zealand Historic Places Trust as a Pouhere Toanga as a
Category Group I Historic Place.

Christchurch City Council Policy on Earthquake Prone Buildings

‘We understand that the Christchurch City Council applied for and was granted powers under the
Section 301A of the Municipal Corporations Aci and that the Christchurch Cily Couneil adopred
a passive approach to the upgrading of earthquake risk buildings.

The Christchurch City Council appear to have communicated the likely earthquake prone nature
of a building to the owner when work was undertaken on the building and recommended that the
owner obtain an engineers assessment of the building.

The Christchurch City Council did require structural upgrading in 1976 and Holmes Wood Poole
& Johnstone's understanding of the Christchurch Cily Council policy in respect of earthquake
risk buildings is recorded in their report which comments “We believe that the Christchurch City
Council takes a realistic view of the powers it has and at present does not require under-strength
buildings to be immediately attended to. Tnstead, they are conducting a survey of all such
buildings within the City and are classifying them according to their condition. The Council
have indicated that because this building has no dangerous parapers. it is essentially regular
plan, is adjacent to a footway which is not particularly busy and is in quite good condition they
would classify it as a Class B building where Class A is the worst risk category. As such they
would require that it be strengthened to comply with Section 301A or demolished within the next
10 years, Realistically speaking, it is quite probable that the 10 years would stretch to 15 years.”

In November, 1991 the Christchurch City Council undertook a Seismic Risk Buildings — Survey
of the building. The assessment notes that the parapets wore of reicforced concrete, The
assessment appears to be incomplete but to assign the building as a Category D building. Under
the proposed Christchurch City Council assessment at that time, a Classification 1) building was
assessed as “probably adequate if building is well maintained”. The Hazardous Appendage-
Survey idenified minor loose masonry, noticcable reertar deterioration and minor eracking.

The Christehureh City Council's first policy in respect of earthqualke-prone, dangerous and in-
ganitary buildings policy was introduced in 2006.

This policy was reviewed in early 2010,

Spencer Holmsas Limited Report E110804 194 Gloucestzr Streat Deocomber 2011



BUI.GLO194.0038.7

Report - 194 Gloucester Streel Fage 7

Events Subsequent to 4™ September 2010 Earthquake

The building at 194 Gloucester Street was damaged by the 4" September, 2010 earthquake. A
Rapid Assessment Form-Level 1 undertaken on i September, 2010 records moderate damage to
walls and that the parapet on the south side had come down over the courtyard. The building was
assigned a green placard with “restricied access to the back courtyard due to brick full”. The
assessment recommended a Rapid Assessment-Level 2 or detailed engineer evaluation.

An Intra RFS report dated 5t October, 2010, records “Frevious notice states toppling hazard at
rear, no decess through back doors to eourtvard. Some minor cracking to side wall, part of rear
parapet has been removed, Resiricted access (o back courtyard due fo brick fall Level 1 — 2
detailed engineering evaluation recommended”. A subsequent Intra RFS form advised a yellow
notice to be served. On 12™ October, 2010 the owners of the building were served with a Section
124 (1) (c) notice identifying that “the building had been damaged and that there were structural
defects to the building”. The form identified that there were toppling hazards at rear and some
minor cracking to sidewall. The owners were required to carry out work to remove the danger.
The work was to be completed by 31 January, 2011,

In the week following the 4" September, 2010 earthquake, the owners engaged BCH & Ferner
Ltd to undertake a Rapid Assessment-level 2 of the building. The Rapid Assessment-Tevel 2
dated 6th September, 2010 identitied wall or other structural damage, that the parapet at the back
had collapsed, and that there was cracking to the upper level brick walls. The building was
assigned a yellow placard. The Rapid Assessment identified that there was “No significant
diaphragm” and that there should be “No entry to restaurant — overhead parapet collapse™

BCH & Ferner Ltd developed a scheme for strengthening the building to 67% of NBS. The
scheme was assessed to cost $2.7 to $3 million dollars. The report was published on the 14™
December, 20110,

The building was further damaged in the 26 December, 2010 earthquake. The USAR Damaged
Building Reconnaissance Report identified severe damage to the building and assigned a red
placard to the building. [t identified that an engineering assessment was required.

A subsequent report on the same date notes “West parapet fallen, top N.W window loose 6
inches”. The assessment identified urgent action in respect of additional cordon / fencing
requirad.

The Christchurch City Council issued a Section 124 (1) (¢) Building Act 2004 Notice to the
owners on 277 December, 2010 requiring the building owners to remove the danger,

An Intra RFS record sheet on 29" December, 2010 comments “Red stickers with 124 notice
tesued 201210, Oweer wants to discuss demalition with Couneil, Building is unsale™.

By the 5™ January, 2011, BCH & Ferner 1td had prepared a series of photographic records
identifying the work that BCH & Fermer Ttd assessed o be necessary to secure the building
sufficient for inspection, Refer Appendix 2. These records show quite severe cracking of the
upper floor west wall of the building and on 6" January, 2011 an engineer from BCH & Ferner
Ltd inspected the upper portions of the building using an overhead crane. The engineer
concluded that the entire west wall of the top floor was in a precarious condition and need to be
talken down immediately in order to make the structure safe and enable an internal inspection to
take place.

Bpencer Holies Ligied Report £110604 194 Gloucester Street December 2011
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The Christchurch City Council Engineer Re-inspection of Damaged Building report of the 3
February, 2011 identified that repair work was in progress.

Work undertaken under BCH & Ferner Ltd’s control included the removal of the concrete
parapet and un-reinforced masonry to the west wall above second floor level, including the return
to the first opening along the north wall. The un-reinforced masonry was replaced in timber
construetion. (Refer Appendix 3}.

On 14™ Februaty, 2011 BCH & Ferner Ltd advised the owners that;

“on the basis of a visual inspection of the building conducted on | 4" February, 2011 we
are satisfled on reasonable ground that any potentially dangerous features had been
removed or secured, and that the stability of the strucivre was sufficient that it does not
pose a threat to adjacent buildings or the public that is significantly greater than prior fo
the earthquake.

Naotwithstanding the above, the building has suffered damage from the recent earthquakes
and is potentially eavihquake prone.  The inherent risks dwe fo being a puoientially
eaithquake prone building still exist. We ave curvently undertaking further investigaiions
and assessment work to develop appropriate remedial / strengthening work (if required) for
the building ™,

The building was seriously damaged as a result of 22™ February, 2011 earthquake. A Rapid
Assessment-Level 2 undertaken on 26" February, 2011 assigned a red placard to the building and
commented “building has almost completely collapsed”, The recommendation was to demolish
the building urgently. The assessment commented “the unreinforced masonry building has
suffered significant collapse to both the front and rear of the building, Repair or strengthening
will not be possible”.

Approval for demolition was granted on 3" March, 2011 and the building was recorded as
having been demolished bv 22" March, 2011.

Structural Failure

Examinations of photographs of the building 194 Gloucester Street following the 22" February,
2011 earthquake establish that the building suffered a substantial collapse of the east and west
walls, refer Appendix 4, and of the north wall above second floor level. The east wall separated
[rom the north wall with a near vertical tear trom ground level to the parapet level of the original
two-storey building. A central portion of the east wall below first floor level remained standing.
The remainder of the wall appears to have rotated outwards under the severity of shaking present
in the 22" Febeuary, 2011 carthquake.

The north wall failed outwards just above the original two-storey building at second floor level.
The line of failure is assumed to be the top off the original parapet o the north wall when the
building was two storeys in height. There was also a substantial failure of the west wall above
first floor level. The failure at the junction to the north wall has oceurred through the openings
present at the west end ol the north wall.

The formation of the openings in the north wall in 1976 appear to have had no influence on the
Fuilding failure.

Spencer Holmes Limited Roport C110604 194 Gloucesier Street Doecmber 2001
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The code lateral load coefficient for a fagade to an elastic responding structure in Christchurch at
the time of the earthquake sequence was 1.23g at roof level of a three storey building. The
analysis of un-reinforced masonry construction is not covered in the New Zealand Building
Code. The industry uscs the New Zealand Society for Earthquake Engineering guidelines
‘Assessment and Improvement of the Structural Performance of Buildings in Earthquakes® 2000
and ‘Assessment and Improvement of Un-reinforced Masonry Buildings for Earthquake
Resistance’ 2011, Calculations using these documents indicate that a sound 225 mm thick
unreinforced masonry wall spanning 3m from third floor to roof level and effectively restrained
at roof level would not have met code requirements without strengthening.

Based on GNS Scienee records of measurements of accelerations in the Christchurch CBD
during the 22™ February, 2011 earthquake, the building is likely to have been subjected to a
ground acceleration of 0.9z, This level of ground acceleration equates to a 1.68g acceleration at
roof level. In addition significant vertical accelerations are known to have occurred and it is
probable that the fagade was subjected to a vertical acceleration at the same time as being
subjected to severe horizontal acceleration. Clearly the failure of the unrestrained Gloucester
Street facade was almost inevilable under the severity of loading that occurred on the o e
February 2011.

Issues Arising from Review

Structural condition of building prior to 22! February, 2011 earthquake

As a result of damage to the west wall in the 26" December, 2010 earthquake, Beca required the
west wall above level 2 to be demolished. The instruction was relayed by comments imposed on
photos of the building. The work involved the remowval of the parapet and damaged brickwork to
the west wall above second floor level, and the demolition of brickwork extending over a small
portion of the north wall.

The west wall above level 2 was replaced with a timber-framed wall clad in plywood,

Prior to the demolition of the west wall above 2" floor level, there was a concrete parapet above
the brick wall, The parapct provided some restraint of the NW corner of the building at roof
level. The parapet does not appear to have been continuous at the SW comer of the roof and this
appears to be a hazard that was not reported on by previous enginecring assessments.

An assessment of the extent, if any, that the remowval of the parapet may have had on the restraint
of the north wall near the NW comer of the roof has not been possible. In the absence of details
of the connection of (he timber framing and the plywood construction to the un-reintorced
masonry construction and parapet, we are unable to be conclusive in our findings.

We are salisled however, lhal the shaking that ocourred on the 22'° Fobruary, 2017 was
sufficiently severe that the restraint that existed prior to the 26" December, 2010 carthquake
would not have prevented the substantial collapse that oceurred in Lhe 22 Februazy, 2011
earthquake,

Upgrading un-reinforced masonry buildings

The damage that occurred to the building in the 22™ February, 2011 earthqualke demonstrates the
risk that un-reinforced masonry buildings pose to the occupiers of the building and people in the
vicinity of the building at the time of such an event, Tragically the earthquake sequence has

Spericer Holmes Limited Report £110604 194 Gloucester Street T December 2011
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highlighted the danger to the public of inadequately restrained facades to many un-reinforced
masonry buildings.

The delay in the Christchurch City Council implementing a policy on earthqualke prone buildings
may or may not have contributed to the damage which occurred lollowing lhe severe shaking thai
occurred during the 22™ February, 2011 earthquake. It is suggested that in the interests of public
safety, territorial authorities should be more active in requiring building owners to strengthen un-
reinforced masonry buildings, and to remove or secure the parapets and facades to buildings
along street frontages, Undoubtedly the Christchurch City Couneil™s attitude to carthquake risk
buildings was influenced by the perception that Christchurch was a low seismic hazard zone.

Basis of Rapid Assessments/Structural Assessments

The Rapid Assessment and the structural assessments focused on damage caused to the building
hy the recent earthquake. Historically, aftershocks have caused lesser levels of shaking than the
initial earthquake. The Canterbury series of earthquakes has tragically identified the potential for
an aftershock, with an epicentre closer to a developed area, to subject that area to more severe
shaking than the initial earthquake.

It is suggested that when there is a risk of a significant aftershock after a significant earthquale,
controlling authorities should require engineering assessments of earthquake prone buildings to a
minimum strength requirement prior to allowing public access into the building or the potential
fall zone of any building facade or other perceived danger.

Change of Use

The Christchurch City Council’s approval of building consent 10020220 in April, 2002 appears
to be on the basis that the Christchurch City Council did not deem the restaurant, bar, tavern and
café on the ground floor with a maximum occupancy of 49 people to be a “change of use™. Any
upgrading of the upper floor to the building, which was to remain empty, would constitute a
change of use which would require upgrading of the building to a strength level as near as is
reasonably practicable to cunrent code requirements.

This position appears to be confirmed in a letter by Spence Consultants Ltd to the Christchurch
City Counecil of 23" January, 2002 in which Gary Spence comments “further to your letter dated
23" January and previous discussions with John Buchan and John Taylor last year, there is no

change in use and that — the building is already designated hospitality business on the ground
Tl

The letter enquired as to the need for an engineers report. A written comment is included on a
copy ol the letler stating, “Yes vou arc viehl, there 18 00 change of vse and ceport s not required™.

It would appear that the Christchurch City Council’s interpretation was that no “change of use”
occurred,

Spencer Holmes Limited Report E110604 194 Gloucester Street December 2011
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APPENDIX 1

Site Plans
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APPENDIX 2

Remedial work after 4™ September, 2010 earthquake
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P O Box 13057

Chrisichurch

Mew Zealand

Attention: David Wallace
Dear David
184 Gloucester Streal - Structural Assssament

. Baca Carter Hoflings and Famer (Beca) has bean angaged io inspoct and 1o advise the Owner an,
|he inlerim securing / strengthening of the sbove building felewing the Darfickd earhguahe of 4
Seplember 2010 and subsequent aliershocks,

On the basis of a visual inspection of the building conducted on 14 February 2011, we are satisfied,
on reasonabla grounds, thal any polanlially dangerous features have been removed or secured,
and Lhat the slabibly of e struclurs is sufficient that il doss not pose a threat to adjacent buildings
or the public that is significanly greater than prier ko the earlhguake.

Motwithstanding tha above, tha bullding has suffered damage from tha acent eathquaies and is
potentially earthguake prone. The inherent risks dus to being a polantially earhquaka prone
Building sl exist, We are curranthy undertaiing further rvestigations and sesesemont work to
develap approprizta remadial  etrengthening workes (IF required) for the huilding.

Yours singaraly

® L. l-A

Samlr Gavind
Technkzal Déractor - Struciura Engineeding

om behall of
Beca Carter Hellings & Ferner Ltd

Dirach Dt #64:3-374 3145
Ermal samil, gevindibeca.com

Our R 321 %0
Fal 4psEtand 63
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APPENDIX 3

Photos taken following securing works undertaken by Beca following 26™ December, 2010
earthgquake.
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APPENDIX 4

Photos after 22" February, 2011 Earthquake
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